チッソゲン　オ　ニョウソ　アルイワ　アミノサン　ニ　シタ　バアイ　ノ　スイコウ　レタス　ノ セイイク ト ヨウブ ショウサン ガンリョウ by 井上, 興一 et al.




(土壌環境学研究室， . * (有)神内ファー ム21)
平成14年9月初日 受理
Effects of Urea 01' Amino Acid as a Main Nitrog巴nSou1'ce on the Growth and the Foliar 
Nitrat巴Contentof Lettuce in Hyむoponics
Koichi INOUE， *Seisuke MOTONlSHI， Hiroki恥1ITSUSHIO，Takashi SOMEYA 
( Laboratory of Soil Environment and Plant Nutrition，生JinnaiFarm 21.Inc.) 
Receiνed September 30， 2002 
Summary 
The N03-N content of the lettuce (Lactuca sativa L.) leaves d巴c1'easedremarkably just afte1' the ad-
dition of glutamic acid or glutamic acid + urea to a nutrient solution and ぉacheda negligible level at the 
end of the hydroponics. The root colo1' in both treatments， howev巴r，tumed b1'own and the plant showed 
poor growth in comparison with that of the control. The 1'atio of th巴finalN03-N content in the leaves to 
that ofth巳controlb巴came0.01， 0.37 and 0.20 by the addition ofNH1-N， N03-N and NlL同N十N03凶N，re-
spectively， to th巴nutrientsolutions containing urea. In these tr巴atments，however， the fina1 f1'esh weight 
ofth巴plantwas 57~749も ofthe control. In the cas巴ofNH1-N + glucos巴treatm巴nt，the roots color tumed 
brown and the plant growth b巴camepoor. The urea + glucose treatment didn't chang巴theroot color but 
the plant growth became poor probably due to th巴fungaldevelopment on the root surfac巴.In th巴urea
treatment without glucos巴， the N03-N cont巴ntin the leaves decreased remarkably and th巴plantshowed 
a1most the same growth as that of the control 




























供試作物には，レタス (Lactucasativa L.， レッドファイアー)を用いた.この撞子をウレタ
ンマットに播種し，発芽後3日目に，気j昆250C，水温2o.OC，PPFD 320.μMm-2S-\ 湿度4o.~5o.%，
日長16時間に設定した人工気象室の湛液循環型水耕装置に移植し，閤試処方 1/2単位(表 1) 
の培養液で20.日間栽培した.培養液は， 3 B毎に更新し，また pHを2.o.Mの塩酸あるいは水
酸化ナトリウム溶液で毎日6.0.に調整した.
水酸化ナトリウム溶液でpH6.o.に調整した1o.mMグルタミン酸溶液もしくは5.o.mMグルタ




Table 1 Composition of the basal nutrient solution， 
Elem巴nts Conc 
N 121. 90. KNOl， Ca(NO山・ 4H20，NH，H2P04 
P 20..40. NHjH2PO" 
K 156.60. KN03 
Ca 80..50. Ca(NO山・ 4H20
恥19 24.60. MgSO，・ 7H20
F巴 2.0. EDTA-Fe(lli) 
B 0..50. fLB03 
乱1n 0..50. MnCb・4H20
Zn 0.0.5 ZnSO，・ 7H20
Cu 0.0.2 CuSO"・5H，O






















































Fig. 1 . Effects of glutamic acid or urea as a nitrogen sources on the growth of lettuce 
The 20-dayωold plants wer巴tr巴atedin a nutri巴ntsolution containing 10.0 mM glutamic acid 
and then transferred and treated in the N-fr巴enlltrient solution for 3 days. Th巴setreatments were r巴町
peated 4 times. Data shown are the means of four plants. The symbols follow吋 bysame leter司令)in 
the same plant age are not different significantly at 5% level by出巴Tukey'smllltiple range test. 
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Fig. 2 . Effect of glutamic acid or urea as nitrog巴nsources on the foliar N03-N content 
The data shown are the means of four plants. The symbols follow巴dby same letter (s) in the 
same plant ag巴arenot differ巴ntsignificantly at 5% level by the Tukey's mllltiple range test 
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Fig. 3 . Effects of NH!-N or N03-N on the growth of lettuce. 
The NH4-N or N03-N was supplem巴ntarysuppli巴dto the nutJient solutions containing urea 
Data shown are the means of four plants. The symbols followed by same letter (s) in the same plant 
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Fig.4 . Effects of NH4-N or N03-N on the foliar N03-N content 
Data shown are the means of four plants. The symbols followed by same leter (s) in the same 



























































4) : 10，OmM NH4Cl +3.5mM glucose 
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Fig. 5 . Effects of the addition of glucose to th巴mediumon the growth of lettuce. 
The 30-day-old plants treated in the urea or NH4Cl solutions supplemented with glucose for 24h 
and then transferred and tr巴atedin the N“free nutri巴ntsolution for 24h. Th巴setreatm巴ntswere r巴叩
peated 5 times. Data shown are the means of four plants. Th巴symbolsfollowecl by same let巴r(s) in 












b 。:10.0rnM NH 4 Cl→3.5mM glu仁osc
闘 G.OmMUrea +:L5mM glucose 
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Fig. 6 . Effects of the acldition of glucose to the m巴diumon the foliar N03-N content. 
Dat乱shownare the means of four plants. Th巴symbolsfollowed by same leter (s) in the same 
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えているが，硝酸態窒素の併用処理でも生育が不良であった.実験2での硝駿態十鼠素処理と
実験3の尿素処理との違いは，前者の尿素濃震は2.5mMであるが後者は5.0mMであること，
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